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T if ^ r^*&.*C gg^ffl Fp^ 4^ ^ i- ^ r <^ ^ 4tm i: ^ Bi5 5}^ 

^ T :f 5 i;;:*^.'^ ^ S7t5ST ;5 - f u -g-Uii^^T? ^ 



(75 ^ m L Jffl Rij (C ^ I ^ T H^^^^ 

[0001] 

(OFD) tSa^^i^oC CD (Charge Coupled Device) 
[0 0 0 2] 

Hi 3tc^-rj: #M^(-^^^/^T 1/6 0# (1:7 

rp^i9^5 2M^Rgr'?i-g^L. ^y-cr^-^f 5^112®* 

1/3 OS.^£7?SS5B*raT--^^7-r >'<7D{H-^S?^i:ffiS!r^ 

wm<D{^^'.m^mm.o(ZY:>^xm.'^^'f\z.w^~mm^ 

[0 0 0 3] rtl^)<^i^^ffiL:^^(7)5 ^7^— yUK 
l/6 0#T-fo»9. ^©B#r«1;6Sl/3 0#(D:7 1— ixgg 

3SLTv^^o mm.i7\^ii^^\^'^x 2mmmxin 

'^''iS.i^^&^\^x\^^^tc^izmnmmmm\^^t\^^^x 

>'W;^7 ^ ^ trf^. ;^ ^=.:fy/^iy-Y y ^ ^i^m '^1z,y 
10 0 0 43 :7 '^-Au^ffiL*-x\:i:*i:t. i 

7 CO J: 5 i:il [E]0£33feT 1 «C(Oiq{^^?:j§t5-g':cJt. 2 

df^(Dm%^^^m\i^xm%'f^^sLmt-^^. 
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[0 0 0 5] 

[0 0 0 6] Z<Dfci^. ;<ti:=^tfy\^iy^^y^i:m^Xfj^ 

^e(c?w>L. mi y ^-/\-h^tm2 y^-juh^(omu 

[0 0 0 7] :$^^m\^. ±^WkmiZ&^X^^^i^fzh(0 
[0 0 0 8 ] 

m^m\^mm\^^^''xmwmmm^<D:t-y<-y x:^- k 

u-r i^y<4 r y> ^Ttf ^-<< iSib-r ^ ^m:^fz 

[0 0 0 9] :*:^0^ECj:^i2fJjirfel:i. ^-y<-:7n- 

i^mm:^^\^^x. m'^(Dmi'f^- Ymz(i^-fj:< thm^- 
m^(Dm^tti\^mm{z^^^xmitihiMm'^(D:^-y<-y 

lO 0 1 0] :^mmiiZX^:^;^yl'^. 7t—y<-y^—Y 

- KB^:::^i^j^e< ti,{j^'im^u:i^thi^mm::^^^xm 
Bm^<DUi!^^]jr{ciiiLXAM^^^<yt^j^^t. r 



[0 0 1 1 1 ±ffi^^)^g;5gi::^v^r. 

[001 2 ] 

T-f^. ^ >'i^-y^ >^m^ (IT) :&^(7)CCDS5iS^ 

^ i :i L y-c ^ ^'j o T tft 1- ^ t ^ -r 5 o 
[0 0 1 3] [guji. :^mM{zj^^^mi^ni&mn<o-m 
^Tjk-irwtmmji^mx^^o mi\z^\^^x. n mm) ^ 

-r'5l[^*:£^^B:CCD 1 3 t\Z X<>XUm^') T 1 4 

tmjiSL^f\^x\^^. 

[00 14] r£7:)}S^:iiy T 1 4 ^C^Dl^T. -fe^-f-gisi 
^tT^-ir^^-th^l 1 (ci^ia$;h./dS-^mii. Steffi 

by- hail 2^;l^a^-r^H^c^aiL>^v^y^xsG;5s^:l]D 

$tt^ r ^tcj: t^^SCCD 1 3t::i5t^tB^fb5o Hit 
CCD 1 3 1^. '^fJ;t(^4tec7:)SLi:te^i^^ n ^ V l - 

0 v4(cj;oreii^iKff*^tL. ■^t^tu^tiTtm-^'-m?^^ 

[0 0 15] ^rT\ Site CD 1 3tc4;5V>T. 1 S 
:feJ:t>*3tg@(^tei^®@li. §2^aiL<^- h^PPl 2 coy 

i^n:y^(f)Vl~<f>V4(^5^, 1 ffig O^ill^ n 

0 V 1 ^ 3+@gc^te^lil^ t^f 0 V 3;dS{g:U-<y^. 

^ . -^(7)3fiag(7)?:bi/^>'^^0/-?yl->^^^£>1i^ffiLy-- 

1 2tr-^x ^b^^3•;^^rtiU/^VU'^XSG^/^5o 

[0016] 'jy 1 4 <D^^±(DT'X:zlt. 7X^' 

CCD 1 5;65ia$tvTl^^o rO^K^CCD 1 5f;iil. 

^m:^(DmnccDi sfj^hiy^^izm^-r^i^WiZ 

i^ii^(Dmi^:ccu 1 3fj^h3^tiiziy-f >^y(D 
G^'im^. 7i<W'^yiy^>'ifmrmSi<oA^^^'^nm\m^ 

[0017] TkW-C C D 1 5 05Eil^5fe<^>iSffliC(j:. Mx. 
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^15 161^. 7k-¥CCD 1 5;ij:oT*^fSi^$nr#fc 
iQ ^-'^i^ ^ rmk 'S:ee ^^^^^ l t a ;^ -r ^ c :: <^ '^iEE 

[0 0 18] ±a^L/::ir>'i^]^[5 1 1 . S^^mU^- h^i 
1 2. ^ECCD 1 3, tK^CCD 1 5:^J:I>"S?^'iI]:JE 

<i) V I'-tf) V4*5j:i;«2tiO*5p^^^ n <;,H 1, 

[0019] 4 n-/i?^0Vl'-(f>V4 
1^. S«l 8±{C?F^^$tiy-cS^ (^^^/ K) 2 2-1-2 
2-4^:^>bT^il:CCD 1 3 iCf^t^TT^^ti^o 2ffi(^7k¥ 
^i^^ o '^i^' (f>H 1 , 0H2fi. ffi^2 3-1, 2 3-2^ 

?F[5 1 It^lSffl^n/^fH^'ET^^Stgl 8--}t#t±l-t-/c&6 

[0 0 2 0] stsi 8±i:^{^$ bi-. m%mK\^^^^ 

;*$nrv>^o :i(D/^^T;=^'EiE^^[HisS2 OT'^^^ 
tL/cS^^<-rT:^V s u b 1^. h^V-i^^^^^Q 1 $r:^>L 

[0 0 2 1 ] [i]2(i. -fe>'i^^Fi5i 1 (Dmm(Dm^^^:^ 
D (iE?L^e5^-r^- K) mi^(D'^>-^m imnj^^ 

[0 0 2 2] rcT^-feVI^^ 1 1 {C^S^tL^ia^-'kZ^^e 

T O F B > iy^jUy< y r C0?5 ^ i:i *t o T*^ $ tl 

§o 'J-T'ce^-^. rt75::e---^'<— /-^y rOF BIl. ir 

iS;tTSSl 8ffi^-^t^#ffi^tt^o 
[0 0 2 3] ^:X±{CX^. V^t3^^?S^;^-^^-7n- 
Ku>Y vt^?it^?:»•trV1^g|5l 1 nTV^^o mM:t 



ECCDl 3(Dl^^i^\^^'Z^u!j]\^j:t^cX^X^'^^tl^ 

n— y<y r OF BC0^-7^>"->^/Hi. :7 a — K 

u-f >->"<>rT;=^. Hp-^5feilib/cS;ffi>'<'<7>^.V s u bd 
X-oXM'i^'^mxh^o 

[0 0 2 4] ± 1 1 <Dm:^\^^^i-^. '3)c^ffi 

hg(5 1 2^tS^-f 5P^ffiisE3 4^^LTN^ m(OiB^' 

3 6^mf&^tlX\^^^o i-^^'m^^^mi&3 5<DT{C 

^^^Bv-y ^:yt^hfi:^^'&'mM3 9 755ia$n^:i t Ci 

J: *9 , ^KCCD 1 3tmiSL^^X\^^. ^3^'iE^3 9 
Pmm^3A(D±.-)5\Utm'^^W:i^t-. g^^ffiuy 

[0 0 2 5] MHCCD 1 3(D±:;^(::(:i, feill'E^3 9 
-^Wb X0\Z.\.XmWimA0'^^\.XK\ (T/U^^^7 
^) ^^7tK4 1 ;^5Jf$J5fe$HTl^^o ^(OKXmm^^ \ 
-fe:V1^a5l 1 (Cjo^/^T^liR&^}(Cal:yf•>-^:^'|^^$t^ 

l^ilS.^^fz.mu A 2^ilLT-feV1^^l IF^dAtt-f 

1 ii;i^S5^ti^{t-^^a;?^c75®^^£^^*^-r^. bp^;^ 

— y^o— /<y rOF B(^/J^X>'i/-y>'W?r^i6 5SS 

[0 0 2 6] SS-^<-f r;^vsubii. di tc^-rs^ 
y^^r>^>^^[H]Sg2 Oi:::fc^v^r. y^/^-T ^^flg^ 
bot icf4^5ir>'1^a5 1 1 (C*5it5:^— :7a— y<y 
TOFB (Sl3^#fiej (Dif^^T^^^^^ f^m^^^^-k^ 

>'v^;^>^Q 1 T*-r >'t:°-y>';^^^^tLfc^S^l 8fC 

y<^r;^^^[H]^2 0 ^^l:iS«i 8±[cff^^^tLTi^ 

[0 0 2 7] -zfe-. S-T-^^-V :y i^^LfMrnJ::. ^ >^ 
^4t[n]^l 9;6^f3^*$n^->^ :y ^/-^/u:^ (f» SUB 
:^>'7^V1^C S-CClg:;^^/ iST^2 4^ 

/^-^^^-^ h^Vv^^^^Q 1 v^-^- -/^^nVIx;^ 

0 s u B (D^h v-^/^^f^s^^-r r X V s u b t^r:;."! i---^ 

[0 0 2 8] Sfc. ^&I5:^^ib^;t^n§iS^U2idE:=iVh 
n— /W3^-V s u b C o n t . li. SSiR 2 LT/< 
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{S7>V s u b C o n t , ^c2£-:5l^T^£t5'^"^•^T>^. V s u 
b ^-s#&tJ(-Ttf < .tSffib-^^eff*^' 2 6 

[0 0 2 9] -f ::coi2fi(]^ 2 6 lc4oi>T. 3£tg 

'^ilE^i h u—jUig^'V s u b C o n t . /SMS U^yWO 

r;^v s u bf^i-^cTD^^/^-rxK—^ v-v^^^^q i 

u— /Ht^V s u b C o n t . ^< 
=7 Vy>V>:^^Q 1 (0^—::^^mKR 3 ^:fr UTg^i-fef 

-s/ci^. stS/wr;=^^^^iHiK2 o-c^^^n/cStg/< 
[0 0 3 0] m4\-t. ±Mmf^(o^'^iy^mmz^^mw^ 

jV^y^^y^ 5 2^^rCCD!SfiijS^^^5 3 C75^{§^ 
^$:lSfS^^5 3<DUm.^')T--^(r)%(OX^^mm\^XU 
[0 0 3 1] CCD@*1fi{t^^^5 3 t bTf^. ^^cid! b 

* mmmm\ :m ^ c c d ii f^g^^- ^ ^ v ^ ^ 5 o 

^tHlSS 1 9 -^l?!*)^ 2^f^ H^^t^C C DggfJjlElSS 5 4 

{z^^xmm^ti^o ccD@<$fii{t^^5 3(Dm;^^u 

5 5<^SJtS]^c^^*f:i. v^xAn V h n — ^ 5 6 (;iJ:oT 

[0 0 3 2! , .hvi^#?'^(7>^ ^ =7 (D^i^m^tm^lZ 

[0 0 3 3]^-f. i^^y^ mTj^-^-t) tm^th^ 
z.ti\z:t^\^x^iLm s (D>'<;v:^'::^<D h y :*r^NVi-;^T 

RIG. tWd^^^. -c^r^ii3:-^'^^'c>'-vy ^^^/--^ 0 

[0 0 3 4] ro^iS^liSii^aiLJSfajtc^oi^T. $fe-f. 



a-EccD 1 3£o?:iaiiS^-siraicj:o-ri6LQ:ccD i 3 

V 1 {cS^^ablL^^/u;^X SGT^s^ior Sf5i:7^ — 

^ n 5/^5^ (i> V 3{cS2^aiL^<yL':^X S G ;i^Az:o:: t r\ 
[0 0 3 5] ^(DWi. ?^tf=~io;\^iy^ 5 2^5^#. 

(s^i^-f) <Dmm^m^-r^:Lt\z.xoX'Miti:mm: 
^um-r ^ r ^ i;: J: o T m^^wmrr ^m^y 

[0 0 3 6] ^-C. S^Mc75ilT'ai-<fcJ: ^^fe^T 

?5=^bm^m?^<^Sc^WL*-eoRgtcii. -t^-y-asi ic^ 

Tt^h\t ^m^\^\^'^x<omf^t mmt ^'mM^k 
Q s (om^^^m 6 tc^-To r ota?p{s#'S?^aQ s 

v^gRT-fo-s/js, wOiafpft#m?^ir?Q s fi. ccDSff 

iSf^^^ 1 0 (omu c c D 1 3 (D-^m ^m^WS^:/^^- 

yUy -< y T M ^ CO Bi^T- fo 5 o 
[0 0 3 7] ^fZs ^mX.fz.mm^^'^Ty^^/ s uh^T 

xh. mm^'^miitQ scomi^^z^^s/'N^^^'r 

^y^ui^i;^mo:>^^<DMit^m<:itii-x^^o 

T% Il5t:l:|oV^T. ^Wi^^^ T ys^/ s u h^^XCDM^ 

[0 0 3 8] ^^^y>'^-^. iff4T><y 

y^ mM/ g fj] :7 ^ — g y^ Y^<^=yi^y^U 
iDV^y^ ^ 2 1^Wi\i^X\^^(OX^ ^rCCCD \Z(r> 

V s u b *Ttf 5 r tKz^'O . §&faG-?-'kiiPr?V':Q s 
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[0 0 3 9] Z.(Dmt^^<-< T s u h^T\1r^ fzi^(D 
V s u b C o n t . m^l-ti^^V-J^^l^ hn — ^ 5 

ubCont. ^t^hmti'th 

VsubCont. mi (^^►^^'YjJ^— ^ h^>>?X^ 

itStS-^-^-f Tx!.v s u b^^®T-r^c :ico{g:T^ll. -tr 
^-ihgPl 1 {^:j6tt^:t-/<-:7u-y<y TOFB (HI 3 

[0 0 4 0] rcoj:^!^. {^•f^< th^mmwc^m\.m 
^ ^ ^32^ ^ -e±i:!jp $ it ^ r ^ # a 

[0 0 4 1 ] :WT{^s mk^<^Ty^^ sub ^Ttf 5P?^ 
5: V^/^7?4o^D^^$^!It:loV^T. ID 8 --111 1 0 O 

[0 0 4 2] ^-r. H 8 {c^-r:irft:^y 1 T-fi. m%K^<4 

T::^^r sub ^Ttf ^ M^&.'S^gg^M^&Hti <!r U-rv^5o 

tci J: tii^ . s^t^ ^ ±T <7)^ Wi x<omm 

T. hnTj^'^oJ: 5 ;:^S'^^PhT4'co— lH5cOfflPfl-e^fp 

S^'^'<'^T;^=3>' h n— /WS^V s u b C o n t . 

StS^^-fT;^^^^^^ hn— /Wa-i'V s u b C o n 
t . tmi)\i^f\.Xt>hW^^^^ T s u b;^s^P^(;^T 
/ii^-StT^ic, m 1 (DffiJSR 1 oSSiftt^ =I>'•r>^•t^c<o^ 

[0 0 4 3] ^(C. [§1 9 i^^-f Aff^J 2 T-(^ . S^S-^W 

r;=^V sub '^y\'f^m\W^^'^U%w:^'^h. LTV^^o 

5/;?^ 5 2^P^^:TV^>6^ 

fij.'^;.'^. [g^'co h y :*^'{5^5-TR I G. ;^^^ON \^1zM^ 

[0 0 4 4] mi OiCTjk-tMct^mSXi-X. S^^<-fT^ 



m^itiLfj^hm h^(DiQ^''^^<Dm^iti l^x 

(^^iSii'^^I^C:! ^/i'^T't^o Lyci;5f5oT. =f*5fea«T'Pp^ 
Mt^^oTi^^/cUl •7-<— yi- Ki^2 K(?5fiSfP 

5o 

[0 0 4 5] H 1 1 tc:^i-^{$:0(j4T'i:i, S^S-'-^-TT^^ 

V s u b ^ri>f^mt^^.^mt^^T:^^hm^m^<Dm^ 
m'^m^&Q s fjm<p^ 1.x i.-^ omm^>^^h(r)(D. m 

7tfflPB^^t^t:::^oV^TSt^^Wr;^ V s u b ^Tif fc^i 
Iimi:itT9Jti^dtlL.^Pp^T'COj^#itT;6^J:*9 ba< 

5o 

[0 0 4 6] _tf2SliS?f^S{-*5V^TI^. :7U-A 

^-CfcoTt^«:b:^f:l\ ^ti. ^^^^ bT ^ ;^ 
yPv'-^ry^ 5 2 4rfflV^yt:^5. ?^ =-:^ y ^ 5 2{C 

m'^^ti^h(Dxi'^fj:<. m^B'y^yi^m<D{^(om^^ 

{cytU7'j^—&yt<:>X'^^h—'^M?^i^:K-:^xm< ^^^X"? 

ich:$^mM^mmvxhSL\^\ 
[0 0 4 7] ^fc. ±mmMwmxi'i. mm^^-^Ty^^ 

^1 o^Dl^^^csS:^t^n/c^-^fr4b^v^T. ^^y^-^r^^ 

^SJrCR 3 UTKifi-r 5 ^^t-S^^-^S^-^-^-^ T >^ >- 
h Mt-^V s u b C o n t . tC j: o ToPtR&^KC^ D 
#x.5r^t^J:(9. ->?^^< ^fc-ft-^m^^T^K^fflb^P^T 
r^StS^^-i'r:=^V s u b^Ttf 5^^t L/ci;5^ 
-rr;^^^lH]^2 o*5J:t/^ ^>':7'[Ei5g2 i ;6sccDffi 
ft^^i oc;o^95trK:tt?5n/t:^-'g'(cti^^(ciiffli-5 

[0 0 4 8] r <7?^'g^(7:>tS^^Il 1 2 tC^-fo [U 1 2 {C 

^m±'t^mm^<^T:^^±^^2 7mmhttx\.^ 

-5c :^(D^^m^<-fT^m±m^2 7xm±^i^it?^^^^< 

[0 0 4 9] y<-f7n—y h^>'i^:^^Q 3(0=^ ^It 
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:^^Q 3 ioT-^Of&u^yU^i^S^/^^T;^ V s u b 
(7) Ot fjfc l^-</K- ^ >• 7" ^ n ^"o 

[0 0 5 0] ct^ct^i^. StS>'Wr;^^^[H]^2 7^ 
4g>'<'^T;^v sub &i^^-mmmtiifTif^fzi^(Di^ 

y<^T:^V sub ^Ttf ^ >'i/(COV ^T^^. 

[0 0 5 1 ] fj:^. ±mmmwmxa. mm:t-y<-y 

< i: t{H-^'^?^^7:►i5t^mLS^FB^^^:^oV^T^— /<-:7u- 
K^'-^' Vch^^ce-SStgl 8{z.^m'r^Mm^<4T:^v s u 

[0 0 5 2] 

t) t:^ ?W>i- ^ Nil (7) tSf pfu^-^S?^ffl ^ (7)i|g/>^ ^ 



-So 

im2] ±:y-^^mm(owr^mmmxh^o 
im4] ^mmi::-i^^^^ ^ y<ommfi^mx^^o 

[ID 5] S*6t):^cfii<^?raJ£P^i-67ti6(7?>?^ ^^-^^-^ 

ime] m^^T^^hm^mi^'^x<7:>mmtm^m^'m 

im9] Mmi2(Dm^(o^^ ^>^i^^^-hxh^o 
[m 1 0] M:i^m3(Dm^^<D^'^ ^ v^^-f- hxh 

[mil] McWm4(Dm'^<D^-^ ^ i^^^^^— hxh 

[Ell 2] :$:^m<D^mm^7r^irmmmfS.mxh^o 
[ID 13] y>(-ji'\^^m^mL^^^<Dmmmxh^o 
mi4] y i—j:^m^tti\.:^^(Dmmmx^^. 
[Hi 5] ±mmm^ttii.^^(Dmmmx^^o 

10, 10' ccDi&mm^ 11 -tvf-as 
1 3 ^ii:ccD 

14 Wl^^VT 15 *¥CCD 16 '^?^ 

1 8 ^^mwmm 19 ^-Y 5: i^^^^m^ 

2 0, 2 7 s«^-<-rr;^^*iHiss 21, 28 ^ 

5 2 ^ ;^^;^>'Wv'-Y :y ^ 5 6 >^;^7^A3>-Kn 

<i)SUB iz-v ^x^^'^VP;^ Vsub ^^^^^ T y^ 
VsubCont. &my<4Ty=i > h n — /Wti^- 



[^3] 



[El 7 ] 



OFB 




VsubCont. 



yJI? V 3 u b 



t f =»m3 



-GND 



t r=ftnis 
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